Objective. The purpose of this study was to assess the knowledge level about HPV and screening of cervical cancer in women from the metropolitan region of Natal, Brazil. Materials and Methods. A descriptive cross-sectional study involving sexually active women was conducted. The participants were submitted to a face-to-face interview, using a structured questionnaire that permitted the quantification of data and opinions of the respondents. Results. Most participants (70.9%) had poor knowledge about HPV and also the Pap test (53.0%). The high level of knowledge about HPV was associated with age, education, marital status, household income, and pregnancy, while the high level of knowledge about the Pap test proved to be associated only with education and household income. Conclusion. The results highlight the need for performing educational campaigns emphasizing the role of HPV in the etiology of cervical lesions of different degrees, including cervical cancer, as well as the importance of having a Pap test regularly to prevent these diseases.
Introduction
Cervical cancer is the third most common cancer affecting women, after nonmelanoma skin cancer and breast cancer, and is the third leading cause of death by cancer among women worldwide, with higher incidence in developing countries [1, 2] . It is estimated that about 500,000 new cases are reported every year, with approximately 230,000 deaths worldwide. In Brazil, the crude incidence rates per 100,000 women, estimated for the year 2012, were 17 for the country and 14 for the Rio Grande do Norte State. The incidence of the disease starts from the age of 20 and the risk gradually increases with age, reaching its peak generally at age 50 to 60 [3] .
The natural history of cervical cancer reveals that, despite its high incidence, this malignant neoplasm stands out among those with the greatest potential for prevention and cure in view of their infectious nature [4] . Cervical cytology is one of the most efficient methods for the screening of cervical cancer and is the most commonly used method worldwide 2 ISRN Obstetrics and Gynecology [5] . Despite its benefits, many women in developing countries have never been screened or are not screened at regular intervals, so that this screening program does not have the desired impact on women's health [6] . Reasons for the lack of effectiveness of these screening programs in developing countries include low screening coverage and participation rates among women, lack of quality control, poor ability of the health care system to offer proper followup and access to colposcopy, and inappropriate final diagnosis and treatment [7] .
There is no doubt that when women face participation decisions, it is ideal for them to have a good understanding and perception of the risk of acquiring cervical cancer and the benefits of preventing it [7] . In Brazil, the coverage of the cytopathology exam has not still reached the desired indices. It is estimated that approximately 40% of Brazilian women have never undergone the procedure [3] . This is due to several factors, including the difficulty of access to health services, poor knowledge about the Pap smear, and the lack of awareness of the benefits that this exam brings to women's health [8] .
Human papillomavirus (HPV) is one of the most common causes of sexually transmitted disease in both men and women around the world, especially in developing countries. The prevalence of asymptomatic infection varies from 2 to 44%, depending on the population and studied region [9] . Most HPV infections are transient and some studies show that the majority of sexually active individuals are exposed to and acquire infection from this virus at some phase in their lives.
HPV infection is more prevalent in young adults, at the beginning of their sexual activity, with a subsequent decline in the prevalence rate with increasing age, likely as a result of the development of an immune response against the virus and reduction of sexual activity [10, 11] . Currently, it is known with certainty that HPV is the etiologic agent of virtually all cases of cervical cancer and is responsible for a high proportion of preinvasive cervical lesions as well as genital warts and other nongenital cancers [12] . Today, more than 150 different HPV types have been cataloged and about 40 can infect the epithelial lining of the anogenital tract and other mucosal areas of the human body. Based on their association with cervical cancer and precursor lesions, HPVs are classified as high-risk (HR-HPV) and lowrisk (LR-HPV) oncogenic types. LR-HPV types, such as HPV 6 and 11, can cause common genital warts or benign hyperproliferative lesions with very limited tendency to malignant progression, while infection with HR-HPV types, highlighting HPV 16 and 18, is associated with the occurrence of premalignant and malignant cervical lesions [13] . HR-HPV types are also associated with many penile, vulvar, anal, and head and neck carcinomas, and contribute to over 40% of oral cancers [14] .
The recognition of the central role of HPV in the etiology of cervical cancer has dramatically changed the vision of how to prevent this cancer. Among the strategies, introduction of HPV testing for primary screening or as an adjunct test and the introduction of HPV vaccines to prevent HPV infection are being evaluated in different settings around the world [15] .
Indeed, these advances are available in many countries that have approved the introduction of the HPV vaccine. However, gaps in knowledge about the causal role of HPV in cervical cancer and the benefits of preventing HPV infection may hamper the successful introduction of the technologies. The greater the women's knowledge of HPV and its role in the development of cervical cancer, the greater will be the adherence to preventive measures.
The objective of this study was to evaluate the knowledge level about HPV and the Pap smear screening among high school students and women treated in the health units of the metropolitan region of Natal, Brazil.
Materials and Methods

Study Design and Participants.
This was a descriptive cross-sectional study carried out during the period of January 2009 to December 2011 involving sexually active women of the metropolitan region of Natal, capital of Rio Grande do Norte State, Northeastern Brazil. We chose basic health units and public schools, distributed throughout all the 10 municipalities that make up the metropolitan region of Natal, to participate in the research.
The interviewers approached potential female participants among the high school students of the selected schools and among women attending basic health units during the study period. In the schools, some classes were randomly chosen and the students were invited by interviewers to participate in the study. In the health units, women who sought by spontaneous demand the screening test for cervical cancer were invited to participate in the study. After agreeing to participate in the study, the women aged 18 years old or older signed an informed consent before survey administration. Those under 18 years had their participation authorized by parents or guardians. A total of 706 participants, aged 14 to 59 years, were included in the study. The only inclusion criteria were to be of female gender, to have already initiated sexual activity, and to agree to participate in the research.
This study was approved by the Research Ethics Committee of Federal University of Rio Grande do Norte.
Data Collection.
All interviews were conducted faceto-face by trained enumerators using a paper structured questionnaire, containing 25 questions including 15 questions about age, ethnicity, marital status, education, household income, sexual activity, and reproductive health history. There were six questions regarding Pap smear knowledge, including such questions as (1) Have you previously heard about this exam? (2) What is the purpose of this exam? and (3) What is the frequency with which the exam must be done? Other questions concerned the level of awareness of the respondents on the advantages and benefits of the examination for the health of women. The remaining four questions were related to HPV knowledge, including questions about the potential consequences of HPV and the awareness of the signs and symptoms, and mode of transmission. All the Pap test and HPV knowledge questions were accompanied by multiple-choice answers, one of which was considered the correct answer to the question. The interviewers were instructed to recite all multiple-choice answers to the participants and then ask for the answer to each question.
Data Analysis.
We defined the level of knowledge according to the number of correct responses. Knowledge about Pap screening was categorized as high, medium, or low based on the six Pap-related questions in the survey. A participant with a high level of knowledge answered at least five of the six Pap knowledge questions correctly; participants with a medium level of knowledge answered three or four of the six questions correctly, and participants with a low level of knowledge answered none or at most two of the questions correctly. Women who responded correctly to all four HPVrelated questions were categorized as having a high level of knowledge on the virus, those who answered two or three questions correctly were categorized as having a medium level of knowledge, and the women who responded correctly to only one or none of the HPV-related questions were categorized as having a low knowledge level.
The participant ethnicity was defined based on selfreports according to the criterion of the Instituto Brasileiro de Geografia e Estatística (IBGE), which classifies ethnicity into five categories: white, black, mulatto, Asian, and "native, " which were combined into a nonwhite category. We considered as having low income those participants who reported a household income of up to the minimum wage (678.00 reais/month), equivalent to US$ 320.00; as middle income, those with a household income between one and four times the minimum wage, and as high-income, women who reported a household income higher than four times the minimum wage. For the purposes of analysis, women with high Pap screening knowledge were compared against those with low and medium knowledge. Similarly, women with a high level of knowledge about HPV were compared with those who demonstrated a low level of knowledge on the virus.
Statistical Analyses.
To verify the association between the variables studied and the knowledge level for HPV and Pap test, we used the odds ratio (OR) and its 95% confidence intervals (CIs), according to the univariate regression model, using the software SPSS, version 17.0, and PEPI. Statistical significance within each group was evaluated by Pearson's 2 test. value ≤ 0.05 was considered statistically significant.
Results
Profile of the Participants.
The profile of the segment of the population studied is presented in Table 1 . The age range of respondents was 14-59 years with a mean of 30.4 years and SD of ±11.5 years.
Most (51.8%) of the studied population consisted of young women aged 14 to 28 years, 52.3% were of nonwhite ethnicity, and 64.2% were either married or living in a stable relationship with her partner. Regarding the level of education, 37.1% reported that they had only elementary school level or less, 52.4% were attending high school or had completed high school, and only 10.5% reported being enrolled in or having completed some type of education above high school. The vast majority (78.9%) of the women interviewed reported a low income (household income of up to R$ 678.00 reais/month), equivalent to US$ 320.00. Most of them (52.8%) had never had a pregnancy, and among those who had been pregnant, the majority (81.0%) had between one and three children. (Figure 1 ). Table 2 shows the Pearson's Chi-square values association between the considered variables and Pap knowledge. We found that the high knowledge level of the Pap test was associated with level of education ( < 0.001) and household income ( < 0.001), while the middle-level knowledge of this exam was associated with marital status ( < 0.001) and pregnancy ( < 0.001). Association between the Pap test knowledge level according to the considered variables and odds ratio (OR) can be seen in Table 4 .
Pap Test
Having or not having the high-level knowledge of the Pap test was considered the dependent variable, and independent variables were those identified as significant in Table 2 . We found that having a high school education or above versus elementary school education or less ( < 0.001) and having a middle or high household income versus low household income ( < 0.001) were related to an increase of the Pap With regard to the level of knowledge of the Pap test, among the 706 women surveyed, 96.2% had heard about it, but only 47.0% had medium or high knowledge related to the procedure. The main source of information about the Pap test was health care staff, mentioned by 45.2% of the respondents, followed by friends and family with 22.5%. We found that 87.4% of the interviewed women reported that they had had at least one Pap test during their lifetime; 69.4% had had the procedure done with the frequency of at least once every three years, as recommended by the Ministry of Health; 18% said they had not had the test in the last 3 years, and 12.6% reported that they had never had the test throughout their life. When asked about the reasons for not having the procedure, the responses most commonly mentioned by these women were that they felt that nothing was wrong (28.6%), neglect (23.4%), had fear of pain (12.2%), and felt ashamed of exposing their intimacy (6.8%).
HPV Knowledge.
Participants of this study presented a very low level of knowledge related to HPV. Only a minority of the women interviewed were able to quote correctly the transmission mode of the HPV and identify the signs and symptoms of the infection caused by this virus, as well as consciously recognize the relationship between the genital HPV infection and the occurrence of cervical lesions including cancer. A significant portion of respondents (64.2%) said they had heard about HPV, but a much smaller proportion (29.1%) demonstrated having some knowledge about the virus. Only 20.0% of the women respondents knew that HPV is a sexually transmitted agent, and a very small percentage (9.1%) of participants were able to establish the correlation between HPV and the occurrence of anogenital warts and of premalignant cervical lesions and cervical cancer.
Thus, when subjects were analyzed according to the level of knowledge presented about HPV, it was found that most (70.9%) of the participants were categorized as having low knowledge about the virus; 20.0% exhibited a medium knowledge level, and only 9.1% were categorized as having a high level of knowledge about HPV (Figure 1) . Table 3 shows the analysis by means of Pearson's Chi-square to verify the existence of the association between knowledge of HPV and the variables studied. values confirmed the existence of association between knowledge level of the virus with age, ( < 0.001), education ( < 0.001), household income ( < 0.001), pregnancy ( < 0.001), and marital status ( = 0.006).
Association between HPV knowledge level according to the considered variables and odds ratio (OR) can be seen in Table 5 . Having a high knowledge level or not about HPV was considered the dependent variable, while independent variables were those identified as significant in Table 3 . We found an increase of the HPV knowledge score in the women aged between 39 and 48 years ( < 0.001) and 49 to 59 years ( = 0.001) versus those aged between 14 and 28 years; in those having high school education or above versus elementary school education or less ( < 0.001); in the married or accompanied versus single ( = 0.003); and in those with middle or high household income versus low household income ( < 0.001). The odds ratio of having a high HPV knowledge score was 4.50 times greater in women aged 39-48 years (95% CI 2.289-8.859) and 3.71 times greater in those aged between 49 and 59 years (95% CI 1.718-8.001), compared with those aged between 14 and 28 years. Furthermore, we observed values of the odds ratio of 43.16 times greater in women with high school or above, compared with those with elementary school or less (95% CI 5.534-8.825); of 1.92 times greater in women married or accompanied, compared with single women (95% CI 1.056-3.507); 3.11 times greater in those with a middle or high household income compared to those with a low household income (95% CI 1.824-5.305); and 3.81 times greater in women who had at least one pregnancy, compared with those who had never been pregnant (95% CI 2.116-6.844). 
Discussion
Cervical cancer screening is a diagnosis resource of fundamental importance to women's health in that it allows early detection of the precursor lesions and the therapeutic intervention, before they progress to the malignant form. Because of its infectious nature, cervical cancer has a high potential for prevention, which can be put into practice by avoiding risky behaviors for acquisition of the HPV infection, as well as through the use of available vaccines. Thus, knowledge about the role of HPV in the development of the disease becomes of paramount importance for improving the degree of awareness of women to adopt measures to reduce the risks of infection by this virus, as well as to have early diagnosis of the existing infections. In this study we evaluated the degree of knowledge about HPV and the Pap test in a segment of the female population of the metropolitan region in Natal, Brazil. According to the official data, the metropolitan region of Natal consists of 10 municipalities including the capital, with a female population of approximately 367,768 women aged 14 to 59 years. This study focused only on the women in this age group, enrolled in public high schools, and the women being treated in basic health units in the municipalities involved, in the period from January 2009 to December 2011.
Our study showed that 87% of the surveyed women reported having had a preventive Pap test at least once in their lifetime and 69.4% said they had had the procedure according to the recommended frequency suggested by the Ministry of 7 Health of Brazil. This coverage rate of the Pap test is similar to that found by Fernandes et al. [16] in a study involving women from a municipality in the metropolitan region of Natal (64.4%) and that found in women from Pelotas [17] , South Brazil (68.9%), but below the rates reported in women from São Paulo, Southeastern Brazil [18] (77.3%). It was also found that 18.0% of the respondents had not been tested with the recommended frequency, and 12.6% reported that they had never been tested. These values are smaller when compared with those found in women from a municipality in the metropolitan region of Natal [16] , whose percentages were 35.6% for those who had not been tested with the recommended frequency and 15.0% for those who had never been tested. The proportion of women who had never had a Pap test in their life, as found by this study, is similar to that found in São Paulo [18] (13.9%) and in women of Campinas [8] (11.2%), both located in southeastern Brazil, but is well above that found in women of Medellin, Colombia [7] (7.8%).
The results show that the surveyed women had a very low knowledge level about the screening test for cervical cancer, since only 47.0% had a medium or high level of knowledge about the exam, compared with the women from Medellin [7] , where this rate reached a value of 97.3%. Our study found a greater proportion of women with a high level of knowledge about the Pap test among those with more education and higher household income. This is probably due to more ease of access available to these women for information on the examination. Our results are concordant in this aspect with those reported for women of Medellin [7] . Also, an association was observed between the middle level of knowledge about the Pap test with marital status and pregnancy, where women married or living in a stable relationship with her partner and those who had at least one pregnancy presented a higher degree of knowledge about the exam. This could be explained by the fact that these women more frequently seek health services for guidance on contraceptive methods or for prenatal exams.
Regarding the knowledge of the women from this study about HPV, although it was very low with only 29.1% of those interviewed showing a medium or high degree of knowledge on the virus, this proportion is above that described for the women of Medellin [7] , but far below that found in women of Sweden [19] . In two other studies conducted in Brazil, involving public school students, one study being performed in the South region [20] and another in the Southeast region [21] , very low levels of knowledge about HPV were also found. We observed a greater proportion of women with high-level knowledge about HPV among those aged over 38 years, in those with greater schooling, among the married women or those living in a stable relationship with their partner, in those with higher household incomes, and in those who had had at least one pregnancy. The reason may be that these women have greater ease of access to information on HPV and its role in the development of premalignant and malignant lesions of the genital tract and possibly that these women more frequently seek health services for guidance about contraceptive methods or for prenatal exams. These results are similar to those obtained for women from Medellin [7] , regarding the variables of age, education, and socio-economic condition, but differ with respect to marital status. With respect to the association of the high level of knowledge on HPV and the variables marital status and education, our results are also similar to those described for women of Quebec, Canada [22] .
Although almost all participants said that they had heard about the Pap test, only a minority could talk about its purpose but, nonetheless, were unaware of the advantages and benefits of having the procedure regularly to prevent cervical cancer. However, a significant proportion (69.4%) of the respondents said they had undergone the examination with the frequency recommended by the Health Ministry. This suggests that most of the women had the examination because they were recommended to do so, but they did not know the purpose it served, nor did they possess any degree of awareness about the advantages and benefits of the procedure for their health. On the other hand, a significant portion of respondents had heard about the HPV, and a smaller proportion knew that it is transmitted through sexual contact; however, the majority of them were unable to establish any correlation between genital infection with this virus and the occurrence of cervical lesions, including cancer.
The Brazilian public health system consists of the SUS (SistemaÚnico de Saúde-Unified Health System), which aims to provide full health coverage to every citizen of Brazil. Actions directed to family planning are inserted within the SUS through the Family Health Program (PSF). However, due to its wide scope, this system has limitations, which sometimes may make access to the health service difficult. Moreover, there is a low degree of knowledge and awareness of the women in relation to HPV and the importance of a periodical Pap test, aimed at the early detection and treatment of cervical lesions associated with HPV and cervical cancer prevention. This is reflected in the low levels of coverage obtained by the cervical cancer screening program. In this context, the findings of this study may serve to arouse the attention of professionals working at PSF about the need to intensify educational activities, aiming to improve the level of knowledge and awareness about the role of HPV in the etiology of uterine cervical lesions, including cervical cancer, and the importance of performing periodic cytologic exams to prevent these diseases.
The present study has some limitations. First, the target population included only women studying in public schools or attending public health units, a population who generally present a lower socioeconomic status and who may not be so representative of the women population of Natal city. Secondly, questions about the HPV vaccine were not included in this research. Although the vaccine is the most effective way to prevent HPV infection, it is not accessible to the majority of the population, since it is not yet effectively included in the Brazilian official program of vaccination.
Conclusion
Our results show that the majority of women of the segment of the studied population have low levels of knowledge and of conscientization of the role of HPV as a causative agent of precancerous and cancerous lesions of the anogenital tract.
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Furthermore, the majority of women respondents do not have adequate knowledge about the screening test for cervical cancer or about the advantages and benefits of doing so regularly to prevent the disease. Thus, it is clear there is a critical need to improve the knowledge of the local female population on the role of HPV in the etiology of cervical cancer, as well as about the screening method of this disease. Therefore, we suggest educational campaigns emphasizing the role of HPV in the etiology of the cervical lesions of different degrees, including cancer, as well as the importance of regular Pap tests to prevent these diseases.
